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The Australian Farm Forestry Financial Model (AFFFM) is a powerful tool for the financial appraisal 
of farm forestry options. The AFFFM originated from financial modelling work undertaken through 
the Rainforest CRC and CARE Ltd. It is a whole-farm financial model developed in modules using 
Visual Basic as the programming language, and provides estimates of key financial criteria including 
net present value (NPV), land expectation value (LEV) and internal rate of return (IRR) and annuities. 
It also provides details of the impacts of forestry options on cash flows and the business cash position. 
Included in the AFFFM are substantial datasets for establishment and maintenance costs, growth rates 
and potential timber products of a number tree species, for three regions. The following sections 
outline the scope of the AFFFM including its structure, assumptions, input parameters and key 
variables. Subsequent chapters describe in further detail the development of the growth modelling 
components (Chapter 10), the processes for developing and testing the model (Chapter 11) and two 
case studies involving the application of the AFFFM (Chapter 12). 
 
9.1  Background to the Development of the AFFFM 
 
The impetus for the development of AFFFM came from the initial recommendation to combine the 
four separate research proposals as outlined in Chapter 1. Two of these proposals – those submitted by 
CARE Pty Ltd and the Rainforest CRC/UQ/JCU research group – involved further development of 
existing financial models. The proposal from CARE Pty Ltd was to develop the AGROFARM 
spreadsheet models into a stand-alone decision-support system with tree growth modelling capacity. 
The proposal from the Rainforest CRC was to extend and refine the Australian Cabinet Timbers 
Financial Model (ACTFM) beyond its previous focus on rainforest species in north Queensland and 
include other farm enterprises. The two groups jointly developed the AFFFM as part of the current 
project. The design and structure of the AFFFM was based on the ACTFM and incorporates the 
simplified form of the whole-farm financial modelling used in AGROFARM.  
 
A number of choices were faced when developing the AFFFM. The first decision to be made was the 
framework or programming language that was to be used in the construction of the model. The 
predecessors to the AFFFM (the ACTFM and AGROFARM) were both developed in Excel, and 
people wishing to use these models needed access to this spreadsheet package. The ACTFM made 
extensive use of Visual Basic macros, button bars and forms to aid users in moving about within the 
spreadsheet and to automate a number of functions. The ACTFM was originally developed with Excel 
for Windows 3.11. Major problems were experienced when the ACTFM was subsequently converted 
into newer versions of Excel. Some functionality was lost and the package became unstable when it 
was transferred to computers using newer operating systems. As increased functionality was added to 
the ACTFM, there was a marked increase in the time required by the model to recalculate financial 
variables. In effect, the ACTFM exceeded the capacity of Excel to undertake the required 
calculations. The choice was made to program the new model, the AFFFM, in Visual Basic. This 
overcame the problems of transportability between versions of Excel and the problems of exceeding 
the capacity of Excel. 
 
As discussed in Chapter 3, it is crucial to identify the target audience when developing a model such 
as the AFFFM. The AFFFM is pitched primarily at farm forestry advisers, researchers and computer 
literate farmers, with the explicit purpose of improving their ability to estimate the returns from farm 
forestry investments. The AFFFM is differentiated from other similar tools through the inclusion of 
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growth projections for a number of species in the New England, south-east Queensland and north 
Queensland. The inclusion of these data was considered critical to making the model useful to the 
target audience, many of whom do not have ready access to reliable growth data. 
  
Other models have recognised the link between physical variables in a farming system and forestry 
(e.g. the effect of trees on land degradation or stock shelter), but have ignored important financial 
links, such as the impacts on cashflow, debt and equity which result from forestry investment. 
Discussions with farmers in the New England region have revealed they are comfortable with the 
physical impacts of trees on their farm business and have embraced environmental plantings, but 
uncertainty about financial impacts is a disincentive to commercial tree investment. In particular, the 
large up-front establishment costs associated with do-it-yourself forestry can have important debt and 
cashflow implications. 
 
Recent changes have been made to Australian taxation legislation in respect to the deductibility of 
expenses incurred in undertaking farm forestry operations. An important component of being eligible 
to claim these deductions is for farm foresters to be able to demonstrate that they are carrying on a 
business with the reasonable expectation of profit. As such, one further application of the AFFFM is 
as a tool to demonstrate the likely profitability of farm forestry for taxation purposes. 
 
The AFFFM also has considerable scope as an educational and extension tool in workshops held to 
encourage farm forestry. In particular, it can be used to illustrate the financial performance and 
cashflow patterns of alternative forestry options for landholders with an interest in farm forestry. It 
could be used as a useful adjunct to the type of technical information usually delivered in farm 
forestry courses. The developers’ experience has been that such courses generally have limited 
economic content and the ability to experiment with the financial outcomes of alternative plantation 
and native forestry scenarios would add value to these courses. Interest in using the model in 
workshops has already been expressed by Greening Australia staff in south-east Queensland. 
 
9.2  Scope of the AFFM 
 
The AFFFM is a ‘whole-farm’ model. This means that the model captures the essential physical and 
financial elements of the whole-farm system. The AFFFM has been constructed using a modular 
approach. Separate modules have been developed for each of the main activities involved with a farm 
forestry operation (i.e. plantations, native forests, agriculture and farm finances). Modules have also 
been developed for presentation of outputs of the financial analysis.  
 
Being a whole-farm model, the AFFFM can be used to investigate the financial effects of adding a 
forestry enterprise to an existing farm business. This is regarded as being a considerable improvement 
on models that only consider the forestry investment in isolation. The AFFFM can also be used to 
predict financial performance of plantations, native forests and even agricultural activities in isolation. 
 
Early prototypes of the model included considerably more detail on the overall farm structure than the 
final version. Potential users who examined early versions commented that there was too much detail 
for their purposes and too much data entry was required. Therefore, this information was simplified. 
In particular, an ‘Advanced Livestock’ data screen was removed and the livestock herd and flock 
dynamics were simplified. Similarly, the model output options and sensitivity analysis screens were 
simplified. 
 
The AFFFM includes both plantation forestry and native forestry options as well as the ability to 
model planting of trees in either a woodlot or a shelter-belt configuration. The inclusion of native 
forestry is important in the geographic regions of interest because native forestry is a key land-use 
option for both regions. Tree planting purely for conservation has not been explicitly included in the 
model, though this can be simulated within the current structure by modifying the appropriate input 
data. 
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The ability to estimate timber yields in alternative locations was viewed as an important step forward 
in farm forestry financial modeling because most models developed to date – except the Agroforestry 
Estate Model of Middlemiss Knowles (1996) – rely on the user having mean annual increment (MAI) 
estimates and yield tables at their disposal. AEM has separate yield table generation software 
(STANDPAK) available.  
 
The possibility of adding tree growth estimation code to AFFFM was examined, but found to be 
beyond the scope of this project. As an alternative, experts in the two regions provided lists of the 
most suitable plantation species and, based on soils and climate data for key locations, tree growth 
suitability ratings were generated using the PlantGro model (Hackett 1988, 1991a, b). These 
suitability ratings were then matched to timber yield tables and incorporated into the model as look-up 
tables. Users can therefore select a combination of New England or south-east Queensland species, a 
soil type and a location, and the model will return a suitability rating. Users can then load the 
appropriate yield table for that suitability rating. Alternatively, users can enter their own tree growth 
and yield estimates. The capacity for the user to enter their own estimates will be important where the 
model is used outside the two focus regions because PlantGro data are available only for climate 
stations within those two regions. 
 
It was also anticipated that tree growth algorithms for native forests could be utilised in the model, but 
this was not possible. State Forests of New South Wales declined to provide their FRAMES model to 
the project and there were no suitable Queensland models available. Therefore, simple MAI estimates 
are used in AFFFM to generate native forest yields. Where a landholder has sections of native forest 
with differing growth potentials, this is catered for in AFFFM through the capacity to specify up to 
five separate native forest areas for the farm business. 
 
9.3  Input Parameters, Assumptions and Key Variables 
 
The AFFFM is a financial model. The analysis undertaken is restricted to a purely financial analysis 
of the private cashflows relevant when landholders are considering farm forestry activities. Key 
outputs include NPV, IRR, business cash position (equals bank balance), annual cash flows, an 
equivalent annual return value, and land expectation value (LEV). The model will display financial 
performance indicators for the ‘with’ and ‘without’ forestry situations so that users can quickly 
ascertain if adding a forestry enterprise improves financial performance over the current farm business 
structure. 
 
Discussions with potential users and previous experience with farmers interested in forestry has 
revealed many farmers are more comfortable with information showing simple costs and returns and 
the timeframe in which they occurred (as opposed to the standard forestry financial measures NPV, 
IRR, LEV, annuity equivalents). For this reason, the model generates a series of cashflow estimates in 
a text file. Some of these also appear graphically. The figures in the text file include an overall 
business cash position (essentially, this tracks all costs and revenues and therefore tracks the 
businesses bank balance), as well as cash flows (equivalent to enterprise gross margins) for the 
various enterprises (agriculture, plantations, native forestry). Providing these data in a text file allows 
users to bring the data into a spreadsheet for further manipulation and comparison. The provision of 
some simple graphical functions allows the user to investigate rapidly the effect of the ‘with’ and 
‘without’ forestry scenarios on business cash position (i.e. a cumulative measure of performance) and 
the annual cash flows (i.e. a non-cumulative measure of performance at each year of the forestry 
planning horizon). 
 
Other costs and revenues provided include finance costs, capital expenditure, overhead expenses and 
other farm and off-farm income. The capability also exists to include an allowance for ‘living 
expenses’, which essentially represents the landholder’s withdrawal of funds from the farm business 
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for family and personal reasons. It is important to include this otherwise business cash position will be 
inflated and unrealistic. 
 
A basic assumption used in the AFFFM is that all prices (e.g. establishment and continuing 
maintenance costs, timber and other revenues) change at the same rate as that of inflation. This has 
two important implications. First, it means that a ‘real’ discount rate is used when discounting cash 
flows. (Choosing an appropriate discount rate and converting nominal discount rates to real discount 
rates is discussed in Chapter 3). Second, assuming prices change at the same rate as inflation, and that 
a real discount rate is used, means that present day costs and returns do not need to be adjusted for the 
effects of inflation if they are used in future periods. 
 
The effects of taxation have not been included in the model. This is a limitation of the model but was 
done because of the complexity and changeable nature of the taxation environment. It is planned to 
develop a simple tax module in a future version of the model. 
 
The input parameters required for each of the farm forestry activity modules in the AFFFM are listed 
in Table 9.1. Considerable flexibility has been built into the forestry modules which allows users to 
enter data in a number of alternative forms. 
 
Table 9.1. Parameters of the Australian farm forestry financial model 
 
Farm activity Basic parameters Advanced parameters 
Plantations Species used (names) 
Plantation size(s) (ha) 
Plantation density (sph) 
Percent of hectare per species 
Mean annual increment(s) (m3/ha/yr) 
Harvest age(s) (years) 
Stumpage price(s) ($) 
Establishment costs  ($) 
Maintenance costs  ($) 
Harvest costs  ($) 
Annual costs  ($) 
Harvest cycles (three harvest ages per species) 
Plantation product mix per harvest cycle (as % of 
standing volume) and product prices 
Series of plantations 
Time between plantation establishments 
Number of plantations to be established 
Plantation design (woodlots/shelterbelts) 
Native forestry Forest area(s) (ha) 
Mean annual increment (m3/ha/yr) 
Maintenance costs  ($) 
Stumpage price(s) ($) 
Non-commercial thinning costs and timing 
Timber products and recovery rates 
Agriculture 
(livestock) 
Carrying capacity (DSE/ha) 
Stock numbers (No. of head) 
DSE ratings (DSE/head) 
Gross margins ($/DSE) 
Improvement in DSE with shelter (%) 
Agriculture (crops) Crop type(s) (names) 
Crop area(s) (ha) 
Gross margin(s) ($/ha) 
 
Farm finances Overhead costs  ($) 
Capital costs  ($) 
Off-farm income  ($) 
Other farm income  ($) 
Loan(s) ($) 
Interest rates – loans, savings, overdrafts 
 
An underlying assumption of the AFFFM is that the costs and returns to the various enterprises 
remain static. Exceptions to this assumption can occur in the case of the interactions between grazing 
and plantation establishment. The model assumes by default that where both agricultural enterprises 
and plantations are assessed in a scenario, the plantations are established on grazing land (except if the 
user chooses the option to establish plantations on otherwise ‘unused’ land). Where establishment of 
plantations on grazing land reduces the farms’ total stock carrying capacity below the level required to 
maintain the stock levels specified by the user, the model calculates the yearly stock carrying capacity 
and automatically adjusts stock numbers (and thus the total livestock gross margins) to levels within 
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the farms carrying capacity. Stock levels may also be increased automatically if the user specifies that 
shelter from plantations will lead to a greater carrying capacity for the farm despite loss of land for 
grazing through the establishment of plantations. 
 
9.4   Default Data used in the Model 
 
The AFFFM contains default data for costs of plantation establishment which can be loaded by users. 
The data available are based on information for the New England region and the Community 
Rainforest Reafforestation Program (CRRP) in north Queensland. The New England data are based on 
information supplied by a local contractor (Farm Forestry Plantations) while the CRRP data are an 
average of the costs per hectare of setting up 2,000 ha of plantations of tropical cabinet timbers. The 
default costs for each of these regions are set out in Tables 9.2 and 9.3. The AFFFM also contains 
default growth data for species in northern NSW, south-east Queensland and north Queensland 
(discussed in Chapter 10).  
 
Table 9.2. Default data for New England hardwood plantations 
 
Non-recurrent cost Year of operation Amount ($/ha) 
Road and firebreaks 0 100 
Clearing residual vegetation 0 105 
Burning 0 10 
Fencing 0 20 
Pre-cultivation weed control 0 70 
Soil preparation 0 195 
Weed control pre-plant 0 70 
Planting stock 0 350 
Planting 0 160 
Initial fertiliser 0 110 
Refilling 0 150 
Weed control post-plant 1 70 
Young age fertiliser application 3 110 
Over spray 0 190 
Slashing 0 20 
Pre thin 1 inventory 10 20 
Pre thin 1 marking 10 20 
Pre thin 2 inventory 20 20 
Pre thin 2 marking 20 20 
Pre clear fall inventory 30 20 
Pre clear fall marking 30 20 
Total (yrs 0 - 30)  1850 
   
Recurrent cost Year of operation Amount ($/ha) 
Protection (fire, pests etc) 0 - 30 15 
Administration 0 - 30 5 
Insurance 0 - 30 10 
Total  30 
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Table 9.2. Default data for New England hardwood plantations 
 
Non recurrent cost Year of cost Amount ($/ha) 
Planning and design 0 75 
Incidental clearing 0 160 
Site preperation and cultivation 0 265 
Cover crop establishment 0 90 
Pre-plant weed control 0 90 
Cost of plants 0 450 
Planting and refilling 0 645 
Post plant weed control 0 540 
Fertilizer 0 85 
Fencing 0 560 
Post plant weed control 1 1310 
Post plant weed control 2 810 
Post plant weed control 3 215 
First prune (plus certification) 4 880 
Second prune (plus certification) 8 650 
Third prune (plus certification) 12 865 
Thinning 8 500 
Harvest marking and inventory a 55 
Total  8245 
   
Recurrent costs Year of cost Amount ($/ha) 
Protection and management        0 - 30                   40 
 
          a. Timing of harvest cost varies with species. 
 
 
9.5   Structure of the AFFFM 
 
The AFFFM comprises modules for each of the main activities involved with a farm forestry 
operation (i.e. plantations, native forests, agriculture and farm finances). Modules have also been 
developed presentation of outputs of the financial analysis. A series of ‘forms’ (screens) are linked by 
the use of button bars. Screenshots of the main screens within the AFFFM are provided in Figure 9.1 
and are labelled with an uppercase letter. The AFFFM is activated by clicking on the ‘Start’ button on 
the ‘Australian Farm Forestry Financial Model’ brought up when the program is started (A). Clicking 
on the ‘Start’ button brings up the ‘Farm Structure’ screen (B). From this screen, the main modules of 
the program are accessed. These modules are ‘Agriculture’ (C), ‘Native forests’ (D), ‘Plantations’ (E), 
‘Farm finances’ (F) and ‘Activity options’ (G). From these screens, the main parameters of the model 
are set, by entering the figures directly, accessing other screens through button bars or loading default 
data or saved scenarios from drop-down menus. The additional screens which may be accessed from 
the ‘Agriculture’, ‘Native Forests’, ‘Plantations’ and ‘Activity Options’ are summarised in Table 9.4. 
 
The ‘Farm structure’ screen also has a button bar that provides users with the ability to graph business 
cash position and cashflows (H). Basic information is also provided on this screen on the results of the 
financial analysis ‘with’ and ‘without’ forestry and a summary of farm activity area. 
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Figure 9.1: Modules of the AFFFM 
accessible from the farm structure screen 
 
 
 Potential users of the model are referred to the ‘AFFFM Users Manual’ by Emtage et al. (2002) which 
is available for downloading from the RIRDC website. 
 
Table 9.4. Additional features of the AFFFM that are accessible via button bars in the ‘Agriculture’, 
‘Plantations’, ‘Native Forests’ and ‘Farm structure’ screens 
 
Module 
screen 
Additional screens 
accessible from module 
screen 
Description of function 
 
Native 
forests 
Native costs by area Screen to allow users to specify the costs associated with 
native forestry enterprises. 
 Native forest products Screen to allow users to specify the timber product 
mixtures, their prices and the ‘recovery rate’ associated 
with native forestry enterprises. 
Plantations Suitability ratings Screen allows users to specify the relevant climate and soil 
for the scenario being considered then run through the 
species list for the area to assess the suitability rating for 
each combination. Users can then choose to load the 
relevant data into the plantation module. 
 Plantation costs Screen to allow users to specify the costs associated with 
plantation enterprises. 
 Plantation products Screen to allow users to specify the timber product 
mixtures and their prices for up to three harvests for 
plantation enterprises. 
 Sensitivity of NPV to 
timber growth and price  
Allows users to set a percentage rate to increase and 
decrease timber growth rates and prices to assess the effects 
on the NPV of a scenario. 
Agriculture Understorey grazing Allows users to specify the percent of normal grazing 
carrying capacity available from grazing under plantations 
for the first 29 years of a plantation 
Farm 
structure 
Options Allows users to alter the various options for the different 
activities included in a scenario. 
 
 
9.6  Concluding Comments 
 
The development of the AFFFM has been challenging task and the product that has resulted 
represents considerable effort by many people. It has been a complex task to develop the conceptual 
framework for the model and then translate this into a useable product. Much thought has gone into 
the tradeoffs between functionality and ease of use. Throughout the development, input has been 
sought from potential users to guide model development. The developers seek additional feedback 
and would welcome comments from anyone who uses the model.   
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